renders it difficult for one person to see that the tonometer is placed correctly on the cornea, and make a reading of the scale simultaneously.
2. A translation of the obtained readings into millimeters on the chart according to the weight used is necessary and consumes time.
3. The delineation of the fine lines on the chart is very trying to the eyes.
4. There are times when the estimated pressure is so far divergent from the indication by the instrument that a delay occurs in changing weights, after the reading has been started. (Some nervous patients while in the recumbent position become annoyed by the delay caused in changing weights, when it has been ascertained that the estimated weight was inadequate for the pressure of the eye under examination.) In this respect the Gradle instrument is an improvement on the Schiotz, as with the Gradle the changing of weights is simplified.
5. I have observed in both these instruments that the plunger fits the footplate barrel so closely that fluid remaining on the cornea at the time of making a reading may be drawn up into the instrument by capillary attraction, and the accuracy of the reading impaired. (Paul Knapp of Switzerland observed the same possibility of error due to capillary attraction). - In my tonometer the calibrations on the scale are in millimeters of Hg. as determined by actual manometer readings; a detailed description of this testing apparatus was given in a former paper.
The scale is placed just above the finger piece and as close to the examined eye as possible, so that it can be more readily observed by the operator.
The plunger, instead of fitting accurately, has a space of one millimeter between it and the base, and is held in position by the rounded ends of three hardened steel bearings placed 1200 from each other. This reduces friction to a minimum, and also prevents capillary attraction of any fluid which might remain on the cornea.
All A water manometer was used, but it was graduated to its equivalent in millimeters of mercury. The reservoir was suspended and was capable of adjustment as to height, in order to alter the manometer pressure at will. Figure 1 shows a cut of the apparatus. Figure 2 shows an enlargement of the canula needle.
In using the apparatus the needle was introduced with its valve closed and the connected manometer registering the estimated intraocular pressure. The position of the air bubble was marked, and when all was in readiness, the valve was given a half turn and the movement of the air bubble noted. If the bubble moved toward the manometer it indicated a greater intraocular than manometer pressure and vice versa. A manometer pressure was obtained which caused the bubble to remain at, or, in case of movement, to return to, its original position. A reading of the manometer was then made. Great care had to be exercised to prevent any traction or pressure of the needle on the eyeball.
To the present time, of living animals I have employed rabbits, dogs, and cats and four living human eyes.
I have been particularly fortunate in being allowed to make experiments on four living human eyes in situ.
In a paper which I read before the Section of Ophthalmology of the Academy of Medicine, New York City, I presented the results of experiments performed on the eyes of rabbits and dogs and the experiments on three living human eyes in situ. Since then I have been further favoured in being allowed to make similar tests on another living human eye in situ. In my experimehts an observation was made, one which I had never read or heard of: that the tQnometer registered a difference in intraocular pressure under local, and immediately 'after under deep general anaesthesia. The animal was first cocainized and the intraocular pressure determined by tonometer, then after administering the general anaesthetic the tonometer was again used before any other instrumentation was done. With the human cases holocain was used for local anaesthesia instead of cocain, but approximately the same proportion of difference prevailed.
Since that paper was published I have received letters from oculists stating that since reading my article they have looked for and found a difference in intraocular presssure in local and deep general anaesthesia.
I made one set of animal experiments for the purpose of determinirig the relation of intraocular pressure to the depth of ether anaesthesia. In those experiments the canula here described was inserted into the eye. As the anaesthesia progressed, the intraocular pressure became lessened until a point was reached where for a period no drop in the intraocular pressure prevailed. The ether cone was removed and the animal allowed to recover. As the animal was about to regain consciousness, it was noted that the manometer registered approximately the same intraocular pressure as at the start of the anaesthesia. This also demonstrated that we had a perfect connection and no leakage around the canula at its insertion into the eye.
The purpose of the experiments in this paper is to determine the relative accuracy of the Schi6tz and McLean tonometers, using a living eye in situ and connecting it directly to a manometer.
I might add that all the tonometer readings were made by others than myself.
Animal Experimentation'
The general plan followed in this series on cats was first to determine the intraocular pressure under cocain using both the Schiotz and McLean tonometers. The cat v&as then etherized and readings again taken, after which the canula was inserted and readings taken to determine any alteration in pressure caused by the introduction of the needle into the eye. (In all of my experiments it has been observed that on account of the position of the valve in the canula, the alteration of pressure by the introduction of the canula into the eye was a negligible quantity.)
With this system we were able to alter the intraocular pressure at will and make comparative readings with both tonometers.
CAT 1. The manometer was adjusted -to a pressure of 43mm., the pressure as recorded by the Schibtz tonometer, and the valve of the canula was then opened. As soon as the valve was open, the air bubble started toward the manometer. This showed us that the intraocular pressure was greater than the pressure of the manometer. There was also a slight oscillation of the air bubble which was synchronous vvith the heart and by that oscillation we were assured that a good connection between manometer and eye existed. The I The demonstrations of the human cases above cited were all made at the New York Ophthalmic Hospital in the presence of eye specialists. At the demonstration of the third case about thirty oculists were present and of the fourth case about forty. manometer pressure was raised until the air bubble was driven back to its original position, and it was found that a manometer pressure of 65 mm. Hg. sustained the air bubble at that point. The indication then was that the true intraocular pressure was-65 mm. Hg.
It may be noted in all the experiments on the living eye, both human and animal, that the intraocular pressure was highest under local anaesthesia, and as soon as the patient was thoroughly under the influence of the ether the pressure was lowered; the deeper the anaesthesia the lower the pressure until a limit was reached.
Chars 4 shows the readings made on the human eye in situ, an'd the corresponding readings after the eye was enucleated. It has been suggested that inasmuch as the large number of tests I made on living eyes in situ agreed with the tests of those same eyes after enucleation it is pretty good evidence that my testing apparatus for enucleated eyes is fairly correct.
When I began my work on the tonometer I had not the slightest idea I would run counter to the good work of Prof. Schiotz. My only thought was that it was possible with a new instrument* to render a refinement in tonometry.
I trust you will not consider this paper as an attack on the Schiotz tonometer.
The values of the Schibtz and McLean tonometers are not the same, and I have shown the differences in the readings of the two instruments in association with the manometer merely to substantiate my claims for the scale I have adopted on my tonometer.
In seeking, first, a method of testing out my tonometer, I used the Schiotz as a basis of measurement, and I discovered that I could not make the Schiotz and manometer agree, yet could not find anything wrong with my testing apparatus. I called on sever'al oculists for assistance, and they were unable to suggest a fault in technique or apparatus. I then consulted a professor of physics of Columbia University, and he assured me my apparatus was correct, and if a discrepancy existed the fault must lie in the tonometer. At this same time I was working out the new features for my tonometer, and the first McLean tonometer I constructed entirely myself, as I did also all the canulas used in my experimental work.
At another time I invited a professor of physics of the boys' high school to inspect my testing apparatus from the standpoint of physics, and he reported to the Section of Ophthalmology, Academy of Medicine, that he had examined the apparatus, and saw tests made, and found everything in perfect keeping with the laws of physics.
I showed my tonometer to Mr. E. B. Meyrowitz when it was all This cap is of extremely thin high-grade rubber tissue and is sufficiently large so as not to be put at all on the stretch when the eye is placed in it. It encases the eye almost to the margin of the cornea, and acts as i reservoir to hold the normal salt solution which keeps the eyeball from becoming less resilient.
Before using the eye it is cleared of all extraneous material down to the sclera. The imitation Tenon's capsule is adjusted and the canula' with its trocar is passed in through the centre of the stump of the optic nerve until the opening is in the vitreous chamber, when the trocar is withdrawn. A perfectly tight joint must be obtained, and the canula adjusted to the short metal tubing connected to the stopcock.
Outside the rubber tunic an adjustable ring support around the optic nerve acts as a base to support the eye without inducing any pressure or traction.
As soon as the eye is placed in position, I fill the rubber tunic with normal salt solution. This keeps the eyeball from becoming less pliable, as the eye under pressure changes quite rapidly by contact with the air.
When all is in readiness the stopcock is opened. In the circumstances which lead to the perception of double images a small amount of non-identity of direction can be overcome by the tendency to achieve single vision. This is accomplished by error of projection, and the limits within which it is possible are those which have been described as the limits of fusion. As the underlying cause is in effect illusion of form, they are probably closely associated with the limits of illusion.
The mechanism of binocular vision, as I conceive it, may be summarized as follows:
1.I The vision of each eye remains physiologically independent except as regards fixation; apart from this the unification of 'the two images has reference to the object perceived not to the means of perception.
2. The physiological axes of vision are interpreted as occupying their actual positions, the lines passing thr'ough the point of fixation and the nodal points oi each eye. 
